Effects of exogenous hormones on spermatogenesis in the male prairie dog (Cynomys ludovicianus).
Male prairie dogs (Cynomys ludovicianus) breed anually and have complete testicular regression. Changes in the seminiferous tubules during the annual cycle have been described recently (Foreman, 1997). This is the first description of spermatogenesis in such a species. The definition of tubular stages during the cycle allows for evaluation of the effects of exogenous hormones, hemicastration, and hemicryptorchidism on spermatogenesis during the annual cycle. Hemicastration was performed during stages of the annual cycle to determine effects of exogenous hormones on remaining testes. Hemicryptorchidism was also done during stages of the annual cycle. FSH, LH, and testosterone were given in high and low doses for short- or long-term treatment periods during stages of the annual cycle. Testicular weights and counts of cell types in tubules of control and treated testes were made on testis tissues. Hemicastration during the out-of-season period does not cause compensatory hypertrophy of the remaining testis, but during recrudescence, hypertrophy of the remaining testis occurs. Hemicastration does not prevent loss of weight by the remaining testis during regression. The seminiferous epithelium of hemicryptorchid prairie dog testes shows damage during spermatogenic activity but not during testicular inactivity. Similarly, hemicryptorchid 15-day-old rat testes do not show damage from hemicryptorchidism. Long-term treatment with FSH preparations during testicular inactivity increased testis weights, spermatogonial proliferation, and spermatocyte differentiation in conjunction with Sertoli cell differentiation. Short-term treatments with low doses increased spermatogonial proliferation and abnormal meiotic activity. Both long- and short-term treatments with LH caused increased sloughing of germ cells and stimulated Leydig and Sertoli cells. Testosterone propionate injections stimulated Sertoli secretions but not Leydig cell activity. Hemicastration during inactivity does not stimulate gonadotropin secretion. Hemicryptorchidism does not affect tubular morphology during inactivity in either rats or prairie dogs. Prompt responses to FSH depend on scrotal location of the testis. FSH has its major effects on germ cell proliferation and differentiation, both directly and through activation of Sertoli cells, whereas LH affects Sertoli and Leydig cell activation but has no effect on germ cell activity. Testosterone activates Sertoli cells.